The mode of exploration of the Brazilian semiarid has followed since the colonization of Brazil, a model of exacerbated extraction of the natural resources. This model has led to the severe environmental degradation of this region and mainly of its main biome, the Caatinga. In this context, several farmers have sought new forms of production, with emphasis on Agroforestry Systems (SAFs). This system involves trees, shrubs, agricultural crops and animals in the same area, seeking to maximize socioeconomic, cultural and environmental values, since they have the potential to enhance the production of environmental goods and services. Although this practice to occur for decades by farmers in the country, its study as a science is relatively recent, and its potentiality is still unknown. Several studies demonstrate the application of this technique in the semi-arid region, with results that show improvements in soil quality, nutrient cycling, biological fixation, income generation among small producers, among others. However, there is still a lack of incentive for government agencies to further disseminate this practice among farmers in this region, as well as information on the social, environmental and economic benefits of SAFs. Keywords: caatinga; sustainable development; integration.
INTRODUCTION
Historically, the implantation of agricultural systems in Brazilian territory has been linked to deforestation and the intensified use of natural resources, considered by the settlers and by many producers as inexhaustible (ENGEL, 2003) . Based on this context, in order to reduce the fragility of traditional production systems, as well as the effect of the removal of trees in cultivated areas, many farmers are migrating to other forms of exploitation, emphasizing agroforestry systems (MARTINS et al., 2013) . Agroforestry Systems (SAFs) are essentially an integrated combination of trees, shrubs and agricultural crops in the same area in spatial and temporal arrangements (SANTOS, 2000; UMRANI; JAIN, 2010) with or without the presence of animals (PALUDO; COSTABEBER, 2012), seeking to maximize socioeconomic, cultural and environmental values, boosting the production of environmental goods and services (ASSIS JÚNIOR et al., 2003; BATISH et al., 2008 ).
This production model represents a dynamic and complex system, bringing together and valuing traditional knowledge, combined with the contemporary concepts of systemic management of complex organic farming systems, bringing together several benefits and contributions for the sustainability of production, promoting environmental, economic and social benefits (FERREIRA et al., 2016) . Environmental stability, water conservation, product diversity, workforce maximization, shelter for wildlife and nutrient cycling should be highlighted (ARAÚJO, 2004) .
When compared to conventional land use systems, SAFs have as main objective to allow greater diversity and sustainability (SANTOS; PAIVA, 2002) . Among the models of soil exploration, they are the ones that are most ecologically close to the natural forest, constituting an important alternative for the sustainable use of the humid tropical ecosystem (ALMEIDA et al., 2002) .
In these systems, individuals develop according to their own growth characteristics and the conditions offered by the ecosystem, taking into account different times and speeds, forming built-up forest systems (LEÃO et al., 2017) . In this situation, forest species, besides providing products useful to the farmer, also play an important role in the maintenance of soil fertility (COSTA et al., 2002) , through a more efficient cycling of nutrients and reduction of losses by leaching and erosion (GAMA-RODRIGUES et al., 2008) .
The SAFs stand out for their high capacity of biomass production and occupation of different tree strata, generating greater efficiency in the use of sunlight and in the exploitation of higher volume of soil (DUBOIS, 2009) . Due to being classified as a low environmental impact activity, this system can be applied in areas of permanent preservation and legal reserve, provided that it is carried out by small farmers, settlers of agrarian reform or traditional communities (BRAZIL, 2012) .
In order to obtain success in SAFs, it is necessary to consider the correct choice of the species that will compose it, the arrangement between the plants and especially the choice of the place to be implanted (COUTO et al., 2016) . Other basic points should also be specified, such as which one or which products to be produced, the destination of these products and what will be effectively produced in the condition of their installation (REZENDE; OLIVEIRA, 2013).
AGROFORESTRY SYSTEMS (SAFs) IN BRAZIL
Although it is an ancient modality of land use, the study of SAFs as a science is relatively recent, being its initial studies in the country, dating from the beginning of the decade of the 80 (MONTOYA; MAZUCHOWSKI, 1994) . In 2009, during the 15th Conference of the Parties (COP-15), and based on the levels of greenhouse gas (GHG) emissions in 2005, Brazil signed an agreement that addresses the reduction by 2020, with a percentage varying from 36.1% to 38.9% (TORRES et al., 2014) . Aiming to achieve this goal, the Low Carbon Agriculture (ABC) program was created, whose main objective is to encourage the adoption of sustainable practices that guarantee the reduction of GHG emissions, combined with the increase in income of producers, especially with the expansion of recovery of degraded pastures; crop-livestockforest integration (IPPF) and agroforestry systems (SAFs); no-till system (SPD); biological nitrogen fixation (BNF); and planted forests. The goal established by the plan is the implantation of 4 million hectares with the use of crop-livestockforest integration and agroforestry systems by 2020 (BRAZIL, 2012 The CONAMA Resolution 458/2013, in its turn, presents in Article 2, Section IV, that the definitions of low environmental impact include "agroforestry sustainable, community and family forest management, including the extraction of non-timber forest, provided they do not deplete the native vegetation cover existent and do not affect the environmental function of the area " (BRAZIL, 2013) .
In Brazil, traditionally these systems predominate in the Amazon region, where the simultaneous agricultural crops with forest species is one of those responsible for the maintenance of soil fertility (SILVA et al., 2011) ; in southern Bahia, cocoa production is made in the natural forest (MOÇO et al., 2008) ; (Araucaria angustifolia) and animal creations in the subforest (BARRETO; SAHR, 2007); and in the Ribeira Valley region of São Paulo, traditional communities open clearings in the forest, followed by the use of fire and the establishment of a diverse community of plants, including annual species (MARTINS, 2005) .
SAFs have several classifications, which take into account their spatial structure, time design, relative importance and function of the different components, production objectives and socioeconomic characteristics. However, three classifications are the most common and used: Agrosilviculture (crops and forestry) systems, which aggregate forestry and agricultural crops; Silvipastoril (forestry and pasture) systems that refer to the association of pastures and animals and/or trees; Agrosilvipastoril (crops, forestry and pasture) systems that combine agricultural crops, pastures and/or animals and trees (SOUZA et al., 2007) .
Among the modalities presented, the agroforestry system can be considered the most complete, involving besides the agricultural crops, the possibility of using the forest essences, integrating the agricultural, forestry and livestock activities into a single system, leading to profit maximization (SILVA et al., 2014) . According to Balbino et al. (2011a) it is estimated that the agroforestry system in Brazil occupies an area of about 1.6 million hectares. There is also the availability of 67.8 million hectares with the capacity to be used under this form of exploration, thus avoiding the opening of new areas with native vegetation.
ADVANTAGES AND DISADVANTAGES OF SAFs
The Agroforestry Systems present a series of advantages for the producer, among them: application in large, medium and small farms; more efficient control of insects,pests,diseases and weeds; contribution of the tree component by the improvement of microclimatic conditions, reduction of the thermal amplitude, increase of the relative humidity of the air and decrease of the intensity of the winds; increase of animal welfare, due to the greater thermal comfort; possibility of using species and cultivars more appropriate for each region; perspective of reducing pressure for the opening of new areas of natural vegetation; mitigation of carbon sequestration, especially by the forage and forest components; intensification of nutrient cycling (BALBINO et al., 2011b) ; increasing soil cover by straw from crop residues and pasture, preventing losses due to erosion, and increasing diversity (GALZERANO; MORGADO, 2008; BALBINO et al., 2011b) ; recovery of leached or drained nutrients to deeper soil layers; increase of organic matter deposition via litter (MENDONÇA et al., 2001; BALBINO et al., 2011b) ; increase in soil porosity and consequently water infiltration to replant groundwater (BALBINO et al., 2011b) ; income generation by the diversity of products obtained (ARATO et al., 2003) .
Notably, one of the major obstacles to the establishment of SAFs in Brazil is due to: lack of understanding of the system; need for greater financial resources to implement the project; return only in the medium and long term, especially the forestry component; incentives still reduced by public bodies; possible competition for nutrients, water and light; allelopathy and difficulty in mechanization (BALBINO et al., 2011b) .
SAFs IN THE BRAZILIAN SEMI-ARID REGION
It happens in the semi-arid region of Brazil (Figure 1 ) since the colonization period, the process of degradation of its natural resources. This process is caused largely by inadequate physical and biological exploitation practices, especially the exhaustive cropping systems, the over grazing in the Caatinga biome, and predatory exploitation of fauna and flora. Added to this scenario is the degradation of water resources, caused by the destruction of forest cover, as a result of deforestation and forest fires (SILVA; GUIMARÃES FILHO, 2006) . This process of use and occupation of the Brazilian semiarid, in a predatory and unbridled way, has caused great damage to the main biome of the region, the Caatinga. This has led to a gradual reduction of native vegetation (SILVA; ALMEIDA, 2015). According to Riegelhaupt et al. (2010) about 94% of all the firewood and coal used in the semi-arid region come from the deforestation of the Caatinga. Other human actions such as extensive cattle ranching and farming systems in the most fertile areas also cause deforestation and environmental devastation (SANTANA; SOUTO, 2006) . These anthropogenic pressures make the Caatinga one of the Brazilian ecosystems most threatened by desertification, resulting both from climatic factors as well as from human activities (COSTA et al., 2009) . Data from the Monitoring Report on Deforestation in the Caatinga (BRAZIL, 2011), show that 45.4% of the total area of the biome is altered. Thus, new rational exploration strategies of this region should be employed. Several studies deal with the application of agroforestry systems in the semiarid region. According to Duque (2004) in this region it is necessary to choose xerophytic species for the beginning of the agroforestry succession, thus generating the most favorable environmental ecological conditions, softening the preexisting extreme conditions and opening the possibility of growing more demanding plants.
Studies performed by Aguiar et al. (2014) , comparing agroforestry systems, traditional cultivation areas and preserved Caatinga area, showed that the SAFs presented nutrient stocks on average 21% higher than the traditional area and represent 64% of the stocks of the conserved Caatinga. The results showed a great potential for nutrient cycling of this system, with annual litter production and nutrient intake higher than that of traditional cultivation and intermediates in relation to that of the conserved vegetation. Maia et al. (2008) , also in studies in the semi-arid region of the State of Ceará, have noticed that silvipastoril systems have preserved and, in some cases, increased N levels of soil, constituting, therefore, a system that can be recommended as a sustainable alternative of soil management for this region. Martins et al. (2013) analyzing agroforestry systems in Taperoá, State of Paraíba, observed that total biomass productivity in agroforestry systems was 260% higher than in traditional systems. It was verified that the coefficients of variation of annual productivity of biomass were lower in agroforestry systems. In this way, the presence of trees besides increasing the total productivity, also gave greater stability to the systems. The authors later verified that in systems with buffel grass and forage palm, between rows of gliricidia (Gliricidia sepium Jacq.) and maniçoba (Manihot glaziovii Muel Arg), the annual addition of N by symbiosis with native soil bacteria was 40 kg per hectare (MARTINS et al., 2015) . Oliveira et al. (2016) working in the semi-arid region of the State of Rio Grande do Norte, with the cultivation of corn between rows of gliricídia (Gliricidia sepium Jacq.) and sabiá (Mimosa caesalpiniaefolia), observed that the number and mass of marketable green corn cobs, with or without straws, were similar to those found in monoculture, besides that this value was obtained with a population of plants smaller than the one practiced in the conventional way. Although the intercropping with the two tree species reduced grain yield, there was no influence on the yield of green corn cobs suitable for trade. There was a reduction of 92% and 72% in the costs of implantation of gliricídia (Gliricidia sepium Jacq.) and sabiá (Mimosa caesalpiniaefolia), respectively, if taken as a purpose for the production of grains. The reduction of implementation costs reaches 100% if the purpose of producing the corn is the commercialization of green corn cobs.
When it comes to soil quality Carvalho et al. (2004) state that under agroforestry, the soil presents lower apparent density, higher porosity, lower resistance to penetration and greater stability of aggregates, when compared to the same soil under conventional planting system. Perez-Marin and Menezes (2008) , in a study in the state of Paraíba, concluded that due to the interception of a significant amount of water through the canopy, in SAFs there is less surface runoff and also more water supply to the basement than in traditional agricultural systems. Such mechanisms could lead to lower losses of soil, nutrients and water by erosion, leaching and subsurface flow.
The type of management adopted in agroforestry systems alters the diversity and biomass production of plant communities, especially herbaceous plants. It maintains some arboreal/shrub component diversity parameters similar to native vegetation. On the other hand, considering the agricultural components, the area under agroforestry becomes similar to the preserved Caatinga, in biomass production and plant diversity (AGUIAR et al., 2013) .
Some parameters should be observed in SAFs, such as competition among the species. Oliveira et al. (2016) obtained equal diameters of the corn stalk, in single sabiá (Mimosa caesalpiniaefolia) plantation and intercropped with maize. This behavior was different when the maize was intercropped with the gliricídia (Gliricidia sepium Jacq.), resulting in a smaller diameter of the stalk of the corn, in relation to its separate planting. Another important factor is the allelopathic effect among species.These studies are very important in tree plants with the potential to compose agroforestry and silvopastoril systems, thus avoiding future losses (DIÓGENES et al., 2014) .
CONCLUSIONS
Agroforestry Systems constitute sustainable exploration models, presenting great growth potential in the Brazilian Northeast. They add several benefits such as the maintenance of soil quality, diversity of products generated, lower incidence of pests and pathogens, increase of organic matter to the system, among others. In spite of all these benefits, it should be taken into consideration during the implementation of the system for some strategic points such as: which species best suit the region; which consortia are to be used and the allelopathic potential of some of the components of the system. 
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